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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the exhaust amount of NOx 
and particulate matter in a low temperature premix combustion and 
reduce the combustion noise by variably controlling a fuel injection 
period with an uniform fuel injection amount, detecting the ignition lag 
period, and setting the fuel injection period longer the longer the ignition 
lag period is. 

SOLUTION: In a common rail type fuel injection system comprising a 
high pressure supply pump 2, a pressure accumulator chamber 3 and 
an injector 4, an output signal of a sensor 6 located adjacent to a 
toothed disc 5 for detecting an engine speed and a crank angle, is input 
to a control unit with an output signal of a pressure sensor 7 which 
detects the fuel pressure in the pressure accumulator chamber 3. Then 
an ignition lag period is calculated, and the calculated ignition lag 
period is compared with a reference ignition lag period. When the 
detected ignition lag is longer, a pressure regulator 8 is controlled for 
correcting a target pressure of the pressure accumulator chamber to be 
lower than a reference pressure of the pressure accumulator chamber 
for elongating the injection period to the optimum value. 



1* 




■ y :7B 



I 



I 

12 




LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detaiymain/wAAA6Ra4qGDA41 1 148412P1 .... 7/31/2006 



JP, 1 i - i 484 1 2, A [CLAIMS] 



Page 1 of 1 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the diesel power plant equipped with the common rail injection system — setting — etc. - the control unit of the diesel power 
plant characterized by setting up this fuel fuel injection period so that it may become an ignition-delay period and below abbreviation 
equivalent so that it has the control means which carries out adjustable control of the fuel fuel injection period in fuel oil consumption, 
and an ignition-delay period detection means to detect an ignition-delay period, and an ignition-delay period is long and, as for said 
fuel-injection-period control means, a fuel fuel injection period may become long. 

[Claim 2] An ignition^delay period detection means is the control unit of the diesel power plant according to claim 1 which is 
equipped with a means to detect engine compression edge temperature, and is characterized by being constituted so that an ignition- 
delay period may be computed based on the this detected compression edge temperature. 

[Claim 3] An ignition-delay period detection means is the control unit of the diesel power plant according to claim 2 characterized by 
being constituted so that it may have a means to detect an engine compression edge pressure and an ignition-delay period may be 
computed based on this compression edge pressure and compression edge temperature. 

[Claim 4] An ignition-delay period detection means is the control unit of a diesel power plant given in any of claim 2 characterized by 
being constituted so that it may have a means to detect at least one amount among an inspired gas oxygen density, a cylinder wall 
temperature, and swirl reinforcement and compression edge temperature may be computed based on this amount of detection, or claim 
3 they are whenever [ engine rotational frequency and suction-gas-temperature ]. 

[Claim 5] A control means is the control unit of the diesel power plant according to claim 1 characterized by being constituted so that 
a fuel injection period may be controlled only by the predetermined operating range which was equipped with an operational status 
detection means to detect an engine service condition, and was defined beforehand. 

[Claim 6] A control means is the control unit of the diesel power plant according to claim 1 characterized by being constituted so that 
it has an oxygen density detection means to detect the oxygen density of engine inspired gas, and a fuel injection period may be 
controlled, only when this oxygen density is lower than a predetermined value. 

[Claim 7] It is the control unit of the diesel power plant according to claim I characterized by being constituted so that it may amend 
only to the side which a control means is equipped with an excess-air-factor detection means to detect an engine excess air factor, and 
makes a fuel injection period shorter than a reference value according to ignition ****** when this excess air factor is smaller than a 
predetermined value. 

[Claim 8] It is the control unit of the diesel power plant according to claim 1 characterized by being constituted so that it may amend 
only to the side which a control means is equipped with a swirl on-the-strength detection means to detect engine swirl reinforcement, 
and makes a fuel injection period shorter than a reference value according to an ignition-delay period when this swirl reinforcement is 
smaller than a predetermined value. 



[Translation done,] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of a diesel power plant. 
[0002] 

[A Prior art and its technical problem which should be solved] While a diesel power plant has the advantage that there is little fuel 
consumption compared with a gasoline engine, it has the problem with many NOx and particulate matter (it is called Following PM.) 
discharges that the noise is loud. As an approach of solving such a problem, it is the collection 96 of before [ the Society of 
Automotive Engineers of Japan academic lecture meeting ] printing. 1996-5 There are some which are depended on the low- 
temperature premixed combustion described at 85 pages. This is an approach to which protract the ignition-delay period from injection 
initiation of a fuel to ignition, evaporate, mix a fuel enough during an ignition-delay period, control the amount of diffusive burning, 
and a premixed combustion rate is made to increase by lag-ization of fuel injection timing while reducing an oxygen density by 
increasing the amount of exhaust gas recirculation (it being called Following EGR.). Usually, if there are many amounts of premixed 
combustion, a combustion noise will increase by rapid combustion, but by this approach, since the rate of combustion falls by the fall 
of the oxygen density by a lot of EGR(s), and the temperature fall at the time of the combustion initiation by lag-izing of fuel injection 
timing, and ignition-delay period protraction, a combustion noise falls sharply and it becomes possible that coincidence has few 
diffusive-burning rates and to control discharge of NOx, a smoke, and PM by burning at low temperature. 

[0003] In order to realize such low-temperature premixed combustion, it is necessary to end injection of a fuel during an ignition-delay 
period, and to make a combustion chamber fully distribute a fuel. That is, if a fuel injection period is more sharply [ than an ignition- 
delay period ] long, in order to carry out diffusive burning of the fuel injected after combustion started, sufficient PM reduction 
effectiveness will no longer be acquired. Moreover, if a fuel injection period is shortened too much conversely, since the injection rate 
of a fuel will become high and the penetration of spraying will become strong too much, the fuel coating weight to a combustion 
chamber wall surface increases, the discharge of HC increases, and a fuel focuses near the periphery of a combustion chamber, and 
when the distributed condition of a fuel gets worse conversely, the problem of it becoming impossible to acquire sufficient PM 
reduction effectiveness arises. Therefore, it is important to optimize the fuel injection period of a fuel by the service condition. 
[0004] However, since it was not able to control by the conventional fuel injection equipment represented by a delivery type pump and 
the sequence-type pump independently, without depending an injection property on an engine rotational frequency and fuel oil 
consumption, it was impossible to have acquired the optimal fuel injection period by all operating range. In order to solve such a 
problem, it is possible to use a common rail type fuel-injection system as shown in SAE960870. 

[0005] As this injection system was shown in drawing 18 , the fuel pressurized with the fuel supply pump 31 is stored in an 
accumulator 32, and the high-pressure fuel of an accumulator 32 is led to the injector 33 of engine each gas column. The fuel pressure 
in an accumulator 32 is detected by the pressure sensor 34, and is controlled using a pressure regulator 36 to become the value 
beforehand set as the control unit 35 based on signals which are not illustrated, such as an engine speed and accelerator opening. 
Injection of a fuel is performed by opening and closing the solenoid valve 37 with which each injector 33 was equipped. In addition, 
38 is a pressure limiter for opening the pressure of an accumulator 32, when in a fuel tank and 39 the feed pump of a fuel and 40 have 
risen from the fuel filter and, as for 41, the fuel pressure of an accumulator 32 has risen rather than the predetermined value at the time 
of failure of the pressure regulator of 36 etc. 

[0006] An improvement of the exhaust air engine performance and a noise property is possible by setting up the pressure of an 
accumulator 32 beforehand using such an injection system, so that a fuel fuel injection period may become the optimal. However, if it 
considers actually mounting and using an engine as mentioned already, an ignition-delay period will change with change of an intake- 
air temperature, the response delay of the turbocharger at the time of transient operation, etc., and the optimal fuel injection period will 
also change according to it. Although it became possible to improve the exhaust air engine performance and a noise property further 
when the fuel injection period was exactly controllable to such change, such [ conventionally ] a technique was not proposed. 
[0007] In addition, there are some which are shown in JP,8-246935,A as the technique of controlling the injection pattern of a fuel 
according to an ignition-delay period. When this performs the so-called pilot injection which carries out precedence injection of the 
fuel of a small amount in advance of the main injection of a fuel, and an ignition-delay period is short, the retard of the fuel injection 
timing of pilot injection is carried out. This system raises whenever [ combustion chamber internal temperature ] beforehand by 
combustion of a fuel by which pilot injection was carried out. Carry out combustion mainly concerned with diffusive burning, 
controlling the rapid premixed combustion of a fuel by which the main injection was carried out, and the purpose lowers the noise. In 
this case, since it is necessary to carry out spacing of pilot injection and the main injection to an ignition-delay period and more than 
an EQC, it is completely conflicting. [ of the low-temperature premixed combustion to which the combustion mainly concerned with 
premixed combustion is made to carry out ] Moreover, although the effectiveness of a noise reduction and the decrease of NOx is 
acquired in this system by making the slow combustion which made diffusive burning the subject perform, the problem that PM or a 
smoke will increase arises. 

[0008] Therefore, it is desirable to set up the pressure accumulation room pressure force beforehand so that it may become a demand 
fuel injection period in low-temperature premixed combustion from the point of reduction of NOx and PM and reduction of a 
combustion noise using a common rail injection system rather. This invention aims at reconciling discharge control of NOx and PM, 
and a combustion noise control on higher level by low-temperature premixed combustion from such a viewpoint. 
[0009] 

[Means for Solving the Problem] the diesel power plant which invention of claim 1 equipped with the common rail injection system — 
setting — etc. - this fuel fuel injection period is set up so that it may become an ignition-delay period and below abbreviation 
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equivalent, so that it has the control means which carries out adjustable control of the fuel fuel injection period in fuel oil 
consumption, and an ignition-delay period detection means to detect an ignition-delay period, and an ignition-delay period is long and, 
as for said fuel-injection-period control means, a fuel fuel injection period may become long. 

[0010] Invention of claim 2 is equipped with a means to detect engine compression edge temperature for the ignition-delay period 
detection means of invention of above-mentioned claim 1 , and it constitutes it so that an ignition-delay period may be computed based 
on the this detected compression edge temperature. 

[001 1 ] Invention of claim 3 is equipped with a means to detect an engine compression edge pressure for the ignition-delay period 
detection means of invention of above-mentioned claim 2, and it constitutes it so that an ignition-delay period may be computed based 
on this compression edge pressure and compression edge temperature. 

[0012] Invention of claim 4 is equipped with a means to detect at least one amount for the ignition-delay period detection means of 
invention of above-mentioned claim 2 or claim 3 among an inspired gas oxygen density, a cylinder wall temperature, and swirl 
reinforcement whenever [ engine rotational frequency and suction-gas-temperature ], and it constitutes it so that compression edge 
temperature may be computed based on this amount of detection. 

[0013] Invention of claim 5 is equipped with an operational status detection means to detect an engine service condition for the control 
means of invention of above-mentioned claim 1, and it constitutes it so that a fuel injection period may be controlled only by the 
predetermined operating range defined beforehand. 

[0014] Similarly invention of claim 6 is equipped with an oxygen density detection means to detect the oxygen density of engine 
inspired gas for a control means, and only when this oxygen density is lower than a predetermined value, it constitutes it so that a fuel 
injection period may be controlled. 

[0015] Similarly invention of claim 7 is equipped with an excess-air-factor detection means to detect an engine excess air factor for a 
control means, and when this excess air factor is smaller than a predetermined value, it constitutes so that it may amend only to the 
side which makes a fuel injection period shorter than a reference value according to ignition ******. 

[0016] Similarly invention of claim 8 is equipped with a swirl on-the-strength detection means to detect engine swirl reinforcement for 
a control means, and when this swirl reinforcement is smaller than a predetermined value, it constitutes so that it may amend only to 
the side which makes a fuel injection period shorter than a reference value according to an ignition-delay period. 
[0017] 

[Function and Effect] According to invention of each above-mentioned claim, a fuel fuel injection period is so long that an ignition- 
delay period becomes long, and a fuel fuel injection period is controlled to become an ignition-delay period and below equivalent 
Thus, by controlling, according to the ignition-delay period at that time, it is possible to consider as the optimal fuel injection period 
for low-temperature premixed combustion, and PM, NOx discharge, and a combustion noise can be improved also in the case where 
environmental conditions, such as atmospheric temperature and an atmospheric pressure, change, and the time of transient operation. 
[0018] Especially according to invention of claims 2, 3, and 4, an ignition-delay period can be computed with high precision, and 
exhaust air and a combustion noise can be improved more certainly. 

[0019] Moreover, in invention of claim 5, the service condition in which low-temperature premixed combustion is possible can be 
judged, and it can avoid un-arranging [ which low-temperature premixed combustion originates in the injection term slowing length in 
a difficult operating range, or compaction, and may produce ]. 

[0020] Moreover, in each six or less-claim invention, it is avoidable un-arranging [ which originates in injection term slowing length 
when the oxygen density of inhalation of air, an excess air factor, and swirl reinforcement are unsuitable to low-temperature premixed 
combustion respectively, and may be produced ]. 
[0021] 

[Embodiment of the Invention] - Explain the gestalt of operation of this invention based on a drawing below the 1st operation gestalt. 
In drawing 1 , the fuel-injection system of an engine 1 is the common rail type mentioned above, and adds the injector [ ON-OFF / 
with the high-pressure supply pump 2, an accumulator 3, and a solenoid valve / injector / injection of a fuel ] 4. Moreover, it has the 
disk 5 with a gear tooth and sensor 6 for detecting the crank angle of the following **** at an engine rotational frequency and the 
time. The fuel pressure in an accumulator 3 is detected by the pressure sensor 7, and is controlled by the desired value defined by the 
control unit as a control means which is not illustrated by the pressure regulator 8. The injection quantity of a fuel is controlled by 
desired value according to the valve-opening time amount of the solenoid valve of the injector 4 according to the pressure 
accumulation room pressure force which the control unit was made to memorize beforehand, the output value of the accelerator 
opening sensor which is not illustrated based on the relation of fuel oil consumption, and an engine speed. Moreover, EGR valve 12 
which controls the amount of EGR(s) is formed in the EGR tube 1 1 which **** the inhalation-of-air path 9 and a flueway 10. 13 is a 
turbocharger. 

[0022] The control unit is made to memorize the pressure accumulation internal pressure force in which the ignition-delay period in 
the steady operation at the time of warming up in a condition with standard standard operational status, i.e., intake-air temperature, and 
pressure and a fuel injection period become the optimal beforehand, as a criteria ignition-delay period and criteria pressure 
accumulation room pressure force. At this time, when a load is low, the criteria pressure accumulation room pressure force is set up so 
that a fuel fuel injection period may become shorter than a criteria ignition-delay period. Since an injection rate becomes low, and it 
becomes impossible to evaporate and to fully distribute a fuel according to increase of the particle size of spraying, or aggravation of a 
penetration, if a fuel injection period is lengthened too much when this has little fuel oil consumption, it is because the optimal fuel 
injection period becomes short. Moreover, when a load is expensive, it considers as a setup to which a fuel injection period serves as a 
criteria ignition-delay period and an abbreviation EQC. It is for leading to aggravation of PM by the increment in discharge of HC 
which an injection rate will become high too much if it is necessary to end injection of most fuels during an ignition-delay period at 
least but in order to carry out low- temperature premixed combustion of this, and a fuel injection period is shortened too much when 
there is much fuel oil consumption, and originates in the fuel adhesion to a combustion chamber wall surface according to increase of 
a penetration, and a fuel focusing on the combustion chamber periphery section. 

[0023] The flow chart of drawing 2 explains a fundamental control flow in this operation gestalt. First, a sensor output required to 
compute target fuel oil consumption and an ignition-delay period by stepl etc. is read. Next, an ignition-delay period is computed by 
step2. Since the ignition-delay period and criteria ignition-delay period which were computed by step3 are compared, and when the 
detected ignition delay is shorter shortens a fuel injection period to the optimal value, the target pressure accumulation room pressure 
force is amended to a value higher than the criteria pressure accumulation room pressure force, and when the ignition -delay period 
detected conversely is longer amends the target pressure accumulation room pressure force to a value lower than the criteria pressure 
accumulation room pressure force. A pressure regulator is controlled by step4 so that the pressure accumulation room pressure force 
turns into target pressure accumulation room pressure force determined by step3. 

[0024] The relation between an ignition-delay period when a load is low, and a target fuel fuel injection period is shown in drawing 3 . 
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In addition, the criteria ignition-delay period is set to 1 in this drawing. As mentioned above, a target fuel fuel injection period serves 
as a setup shorter than an ignition-delay period. From the relation of the pressure accumulation room pressure force and fuel injection 
period which measured beforehand and were searched for, the target pressure accumulation room pressure force is set up so that a fuel 
injection period may serve as desired value. The relation between an ignition-delay period when a load is expensive, and a target fuel 
fuel injection period is shown in drawing 4 . it mentioned above - as - a target fuel fuel injection period — an ignition-delay period 
and abbreviation — it becomes an equivalent setup. 

[0025] Next, it explains per detection of an ignition-delay period. Since an ignition-delay period is greatly influenced of the 
compression edge temperature of the gas in a cylinder, it can search for an ignition-delay period by searching for compression edge 
temperature. Compression edge temperature and the relation of an ignition-delay period are shown in drawing 5 . An ignition-delay 
period is the inclination for the one where compression edge temperature is higher to become short. Since the changes of state of the 
gas in a cylinder in a compression stroke are polytropic change, if the compression ratio of Tc and an engine is set [ a polytropic 
index / temperature ] to epsilon for Ti and compression edge temperature at the time of n and compression initiation, they will serve as 
Tc=Ti-epsilon (n-1). From this relation, in order to search for compression edge temperature, the inhalation-of-air temperature sensor 
14 which detects the suction gas temperature of the engine which inhalation new mind and EGR mixed in drawing 1 is formed in an 
inlet manifold 15. At the time of compression initiation, since it is almost equal to temperature, whenever [ engine suction-gas- 
temperature ] can compute compression edge temperature with the temperature detected with the inhalation-of-air temperature sensor 
14 using an upper type. By controlling as mentioned above, it becomes possible to always control a fuel injection period to the optimal 
value also including the condition that there is response delay of change of atmospheric temperature and the turbocharger of a 
transient, and the effectiveness of the improvement in the exhaust air engine performance by low-temperature premixed combustion 
and a combustion noise control can be improved sharply. 

[0026] - To the operation gestalt of the above 1st, as shown in drawing 6 , the operation gestalt of the 2nd operation ****** forms the 
MAP sensor 16 in an inlet manifold 15 with a temperature sensor 14, and forms the exhaust-gas-pressure sensor 18 in an exhaust 
manifold 1 7. Moreover, an air flow meter 1 9 is formed in an inhalation-of-air path, and EGR valve 1 2 is equipped with the sensor of 
the amount of lifts of the EGR valve which is not illustrated. Moreover, an engine 1 has two intake valves for every gas column, and is 
equipped with the suction ports 20 and 21 corresponding to each. The swirl control valve (not shown) of the butterfly valve format 
which can be opened and closed is prepared in the interior of one between two suction ports, and it considers as the structure where the 
closing motion can adjust the swirl reinforcement of a combustion chamber. 

[0027] Although a fundamental control flow is the same as that of the thing of the 1st operation gestalt shown in drawing 2 , with this 
operation gestalt, the calculation approach of an ignition-delay period differs from the 1st operation gestalt. That is, strictly, although 
compression edge temperature was computed by making polytropic- index n into a fixed value with the 1 st operation gestalt, since a 
polytropic index changes with various parameters, by asking accuracy for a polytropic index more, to the 1 st operation gestalt, it raises 
the count precision of compression edge temperature with this operation gestalt, and makes it possible to perform more exact control 
with it. 

[0028] An example of the detection means of the parameter which affects a polytropic index, and its parameter, and the amendment 
technique of a polytropic index is explained. As a parameter which affects a polytropic index, an engine speed is mentioned first. 
Since the time amount of a compression stroke becomes short so that an engine speed is high, the heat release to the combustion 
chamber wall surface in a compression stroke decreases, and change of gas approaches adiabatic change. For this reason, a polytropic 
index serves as an inclination which becomes large, so that an engine speed is high, as shown in drawing 7 . Therefore, according to an 
engine speed, a polytropic index is changed like drawing 7 , and it becomes possible by computing compression edge temperature to 
raise control precision. Next, temperature is mentioned as a parameter which affects a polytropic index at the time of compression 
initiation. If temperature is high at the time of compression initiation, since the heat loss to the cylinder wall in a compression stroke 
will increase, as shown in drawing 8 , a polytropic index serves as the inclination to fall. At the time of compression initiation, since 
temperature is almost equal to inhalation-of-air gas temperature, it becomes possible by computing compression edge temperature by 
changing a polytropic index like drawing 8 according to whenever [ suction-gas-temperature ] to raise control precision of it. 
[0029] Furthermore, the presentation of inspired gas is mentioned as a parameter which affects a polytropic index. Although new 
mind, i.e., air composition, hardly changes, since the concentration of C02 in inspired gas and H20 will increase and the ratio of 
specific beat will fall if EGR is performed, a polytropic index also falls. Change of a presentation of the inspired gas by EGR can be 
represented with the oxygen density in inspired gas, or C02 concentration, and can be expressed, the oxygen of the following and 
inspired gas -- a wave - an example of the approach of asking for a degree is explained. First, the inhalation new air volume Qair 
detected with engine-speed Ne and an air flow meter and the target fuel oil consumption Qf are used for oxygen density D02EGR in 
EGR gas, and it is type [ degree ] D02EGR=0.21-C1 and Qf/(Qair/Ne). 

However, the CI : constant 0.21 : It is computable with the oxygen density in air. Next, the amount QEGR of EGR gas is computable 
with a under-from lift L of exhaust-gas-pressure [ for which it asked with the pressure sensor 1 8 formed in the exhaust manifold ] 
Pexh, MAP [ for which it asked from the pressure sensor 16 formed in the inlet manifold ] Pint, and EGR valve type. 
[0030] 

QEGR=f(L) and (Pexh-Pint)O, and 5 - f (L) is the function of an EGR valve lift, and the control unit is made to memorize it 
beforehand here, as shown in drawing 9 

[0031] From the above result, engine inspired gas oxygen density D02int is computable with degree type D02int=(0.21 and Qair+D02 
EGR-QEGR)/(Qair+QEGR). Since it means that the ratio of specific beat of inspired gas is falling, as C02 and H20 are flowing back 
in large quantities by the part EGR, and it is shown in drawing 10 that an inspired gas oxygen density is low, the one where an oxygen 
density is lower serves as the inclination for a polytropic index to become small. Therefore, it becomes possible to raise precision by 
computing an inspired gas oxygen density and amending a polytropic index with the procedure which has given [ above-mentioned ] 
explanation. 

[0032] Moreover, cylinder wall ** is mentioned as other parameters which affect a polytropic index. If cylinder wall ** is low, since 
the heat loss in a compression stroke increases, a polytropic index will become small. Since a cylinder wall temperature has engine- 
coolant water temperature and high correlation, it can improve precision further by amending so that a polytropic index may become 
small, so that cooling water temperature is low, as shown in drawing 1 1 . 

[0033] As other parameters, engine swirl reinforcement is mentioned to the pan which affects a polytropic index. If swirl 
reinforcement is high, since the heat loss in a compression stroke will increase, a polytropic index falls, as shown in drawing 12 . 
Therefore, precision can be further improved by amending a polytropic index with swirl reinforcement. Since the calculation precision 
of compression edge temperature is raised to the 1st operation gestalt since change of the polytropic index by the presentation of 
inspired gas, the cylinder wall temperature, and the swirl was taken into consideration whenever [ engine-speed and suction-gas- 
temperature ] with this operation gestalt and the calculation precision of the optimum value of a fuel fuel injection period improves as 
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explained above, it is possible to improve the exhaust air engine performance and a combustion-noise property more. 
[0034] - In addition to engine compression edge temperature, with the operation gestalt of the 3rd operation ****** t the ignition-delay 
period was searched for with the compression edge pressure. If a compression edge pressure becomes high as shown in drawing 13 , 
since an ignition delay is an inclination which becomes short, it will become possible by taking into consideration the effect of a 
compression edge pressure to raise the calculation precision of an ignition-delay period of it further. Hereafter, an example of the 
calculation technique of a compression edge pressure is explained. First, it asks for a pressure Pi at the time of compression initiation. 
A pressure Pi becomes a little lower than an intake manifold pressure by passage resistance of a suction port and an intake valve at the 
time of compression initiation. At the time of an intake manifold pressure and compression initiation, the differential pressure with a 
pressure is influenced of the swirl control-valve opening of an engine speed and a port inlet port, as shown in drawing 14 . Therefore, 
beforehand, KONTORO 1 RUYUNITTO can be made to be able to memorize the relation of drawing 14 , and it can ask for a pressure 
Pi by amending the surveyed intake manifold pressure at the time of compression initiation. The compression edge pressure Pc is 
computable by degree type Pc=Pi-epsilon n. Since the calculation precision of an ignition-delay period improves further by taking a 
compression edge pressure into consideration with this operation gestalt, the calculation precision of the optimum value of a fuel fuel 
injection period improves, and it becomes possible to improve the exhaust air engine performance and a combustion-noise property 
more. 

[0035] - Limit the service condition which controls the fuel injection period by the ignition-delay period with the operation gestalt of 
the 4th operation ******. Although it becomes conditions that an oxygen density is low enough in order to carry out low-temperature 
premixed combustion, in a heavy load region, if EGR is performed in order to make an oxygen density low, inhalation new air volume 
will decrease, and an excess air factor will become very small in accordance with there being much fuel oil consumption. Since 
thermal efficiency falls while smoked discharge increases, it will become impossible to obtain sufficient output engine performance on 
such conditions. In order to secure the output engine performance, it will become impossible therefore, to perform EGR, therefore to 
realize low-temperature premixed combustion in a heavy load region. By such operating range, if a fuel injection period is shortened 
to ignition **** period extent, a combustion noise will get worse sharply by rapid premixed combustion. In order to solve such a 
problem, only the low [ in which low-temperature premixed combustion as shown in drawing 15 is possible ] - middle turn, low - 
inside load region was made to control the fuel injection period according to an ignition-delay period by this operation gestalt. 
[0036] Control of this operation gestalt is shown in drawing 16 . Each sensor output required of stepl a service condition and for 
ignition-delay period calculation etc. is read, and the operating range which performs low-temperature premixed combustion by step2 
judges in how. When it is judged as the field which carries out low-temperature premixed combustion, it progresses to step3 and the 
following performs the same control as the l-3rd operation gestalt. When it judges with not carrying out low-temperature premixed 
combustion, it progresses to step5, and the pressure accumulation room pressure force defined beforehand is made into the target 
pressure accumulation room pressure force. 

[0037] - When the oxygen density of inspired gas is lower than a predetermined value, it is made to control the fuel injection period by 
the ignition-delay period by the operation gestalt of the 5th operation ******. Since it is decided by the outline oxygen density, 
whether it is possible to carry out low-temperature premixed combustion can judge the field in which low-temperature premixed 
combustion is possible according to this operation gestalt with high precision than the 4th operation gestalt. In addition, the calculation 
approach of an inspired gas oxygen density is the same as the approach explained with the 2nd operation gestalt. Moreover, the flow 
of control is the same as that of the 4th operation gestalt ( drawing 16 ). 

[0038] - He is trying to forbid only the amendment to the direction which lengthens a fuel injection period with the operation gestalt of 
the 6th operation ****** in below the predetermined value which the excess air factor defined beforehand according to the service 
condition. Since oxygen will run short relatively and a combustion period will become long if a fuel injection period is extended when 
smaller than a value with an excess air factor, the discharge of PM will increase. It is possible to solve such a problem according to 
this operation gestalt. 

[0039] An example of the calculation technique of an excess air factor is as follows. First, amount of oxygen Q02int of inspired gas is 
computed in a degree type. 

[0040] Q02int=0.21 and the Qair+D02 EGR-QEGR excess air factor lambda are computed by the degree type. 

[0041] Q02int[ lambda=C 2 and ]/Ne/Qf, however C2: The flows of control of a constant book operation gestalt are shown in drawing 
17 . A service condition, each sensor output, etc. are read by stepl , and an excess air factor is computed by step2, if an excess air 
factor is below a predetermined value, it will judge with an injection term slowing length keepout area, and pressure accumulation 
indoor fuel pressure set up beforehand is made into the target preassure force. If it is not an injection term slowing length keepout area, 
a fuel injection period will be optimized by amendment of the desired value of pressure accumulation indoor fuel pressure like the 1- 
3rd operation gestalt. 

[0042] - He is trying for swirl reinforcement to forbid only the amendment to the direction which lengthens a fuel injection period with 
the operation gestalt of the 7th operation ****** i n below the predetermined value beforehand defined according to the service 
condition. Since evaporation of a fuel and distribution get worse when smaller than a value with swirl reinforcement, it becomes 
impossible to realize low- temperature premixed combustion. In such a case, if a fuel injection period is extended, PM will get worse. It 
is possible to solve such a problem according to this operation gestalt. In addition, swirl reinforcement is called for from the above- 
mentioned swirl control-valve opening. The flows of control in this operation gestalt are completely the same as that of the 6th 
operation gestalt. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of a diesel power plant with which the 1 st operation gestalt of this invention is applied. 
FDrawing 21 The flow chart showing the main point of the fuel-injection-period control by the 1st operation gestalt 
[Drawing 3] The property Fig. showing the relation between the ignitionndelay period in a low-load-driving region, and a target fuel 
fuel injection period comparatively. 

[Drawing 4] The property Fig. showing the relation between the ignition-delay period in a heavy load operation region, and a target 
fuel fuel injection period comparatively. 

[Drawing 5] The property Fig. showing the relation between the compression edge temperature in a cylinder, and an ignition-delay 
period. 

[Drawing 6] The outline block diagram of a diesel power plant with which the 2nd operation gestalt of this invention is applied. 

[Drawing 7] The property Fig. showing the relation between an engine speed and a polytropic index. 

[Drawing 8] The property Fig. showing the relation between whenever [ suction-gas-temperature ], and a polytropic index. 

[Drawing 9] The property Fig. of function f (L) which gives the multiplier according to the amount L of lifts of an EGR valve. 

[Drawing 10] The property Fig. showing the relation between an inspired gas oxygen density and a polytropic index. 

prawing 1 1] The property Fig. showing the relation between whenever [ engine-coolant water temperature ], and a polytropic index. 

[Drawing 12] The property Fig. showing the relation between swirl reinforcement and a polytropic index. 

Prawing 13] The property Fig. showing the relation between the compression edge temperature in a cylinder and a compression edge 
pressure, and an ignition-delay period. 

Prawing 14] The property Fig. showing the relation between differential pressure with a pressure, and an engine speed and swirl 

control-valve opening at the time of an intake manifold pressure and the compression initiation in a cylinder. 

IDrawing 15] The explanatory view showing the operating range in which low-temperature premixed combustion is possible. 

Prawing 16] The flow chart showing the main point of the fuel-injection-period control by the 4th operation gestalt. 

Prawing 17] The flow chart showing the main point of the fuel-injection-period control by the 6th operation gestalt. 

prawing 18] The outline block diagram of a common rail type fuel injection equipment. 

pescription of Notations] 

1 Engine 

2 High-Pressure Supply Pump 

3 Accumulator 

4 Injector 

6 Crank Angle Sensor 

7 Pressure Sensor 

8 Pressure Regulator 

9 Inhalation-of-Air Path 

1 0 Flue way 

1 1 EGR Tube 

12 EGR Valve 

13 Turbocharger 

14 Inhalation-of-Air Temperature Sensor 

15 Inlet Manifold 

16 MAP Sensor 

17 Exhaust Manifold 

1 8 Exhaust-Gas-Pressure Sensor 
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